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Introduction

Motivation T2 i?\

» The present measurements of oscillation parameters from
from individual experiments can be improved by a
combination of these datasets. This could be critical to
make advancements using current experiments.

» What additional sensitivity to the sin® 6,3 octant and/or the
mass hierarchy can be gained by combining a T2K ve
appearance and v, disappearance joint fit with the
Super-K 3-flavour atmospheric fit?
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Introduction

» T2K

» Narrow spectrum, fixed baseline
» v, Disappearance and v, appearance channels —
sensitivity to many parameters
» Super-K
» Broad spectrum, wide range of baselines
» Multiple event categories — sensitivity to many parameters
inc. Mass Hierarchy
» Daya Bay

» High statistics 7. disappearance measurement
» Strong constraint on sin?(6:3)
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T2K Monte Carlo Input T2/K\

» T2K MC normalized to 10%' POT (approx. Spring 2014)

» Bin T2K ve and v, event selections in reconstructed v
energy, bin width 50MeV
» Fixed Parameters
> sin?20;, = 0.87
» Am3, =7.6 x 107 %eV?
» Calculate Ngy, over range of remaining 4 oscillation
parameters
» Nyps based on “Truth’ point parameter values
» sin? 643 = 0.025
> Am, = 2.4 x 103eV?
> 6p=0
sin? 63 = 0.45,0.5,0.55

v
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T2K inputs cont. T2K\

» Form x? using the following equation
2 _ .2 2 2
X" = XTeK e T XT2k v, T XT2K sys
Xo= =23 NP (Eugif - Ng& > 0, NG2 ) =2 > InP (Eppyif - Nty > 0N ) +(1 =) C7 (1= 1)

Eve Ev,,

» Where C is a covariance matrix relating the error on each
energy bin and f is a vector systematic shifts
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T2K reconstructed energy spectra T2/K\

ve. Appearance, NH,

v, Appearance, NH
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Inputs to the Study

T2K Fit Results
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Super-K Input 2K\

» Super-K LIl and Il result published in 2010
R. Wendell et al., Phys Rev D, 81 092004

» Add final Super-K x? to T2K x?

2 _ .2 2 2 2
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Inputs to the Study

Daya Bay Input 2K\

» Daya Bay result constrains sin? 63
F. P. An et al., Chinese Phys. C 1, 011001 (2013).

» Add Daya Bay x>

2 _ .2 2 2 2 2
X" = XToK e T XT2K v, T XT2K,sys T X5k, data + XDB, data
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Combined x? Plots

T2K MC Truth - Normal Hierarchy, sin® A3 = 0.5
T2K MC T2K MC + Super-K Data
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Combined x? Plots

T2K MC Truth - Normal Hierarchy, sin? 6,3 = 0.45
T2K MC T2K NC + SK Data
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Combined x? Plots

T2K MC Truth - Normal Hierarchy, sin® 63 = 0.55
T2K MC T2K MC + SK Data
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Summary and Future Plans

Summary T2K\

» We see a benefit in combining these experimental results.

» As expected from the 2012 Super-K atm. fit, constraining
sin? 043 results in a weak hierarchy preference of ~1 unit
Ay

» Mixture of MC and data makes it more difficult to draw
conclusions
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Future Plans 12K\

» Study future sensitivities by combining T2K MC with
Super-K MC for various data senarios

» Further integrate the analyses
» Common error calculation for T2K and Super-K samples
» correlated detector, cross section and FSI/SI errors
» Combined fit using available data (requires formal
agreement between collaborations)
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Summary and Future Plans

Backup
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Summary and Future Pla

T2K MC Truth - Inverted Hierarchy, sin® 03 = 0.5

T2K MC T2K MC + Super-K Data
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Summary and Future Pla

AY?

AY?

T2K MC Truth - Inverted Hierarchy, sin? 953 = 0.45
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Summary and Future Pla

T2K MC Truth - Inverted Hierarchy, sin® 63 = 0.55

T2K MC T2K MC + SK Data
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Summary and Future Plans

T2K MC Truth - Normal Hierarchy, sin® A3 = 0.5
T2K T2K + SK T2K + SK + DB

o : A Aot o 10g A iibaaanace o
joltt \}mesnzeF:ns'——r E jalk S argas | - jolllt

g —TKAM>0 - E 6 —TeKMC+KDamamio- - g

4 —T2K, A mE<0 £ —Twesscomano 4

6 6 E

5 5 5

4 4 4

3 3 3

2 2 2

1 - 1 -

L L0 307 L 0 3X10° L L x10°
671872722 24 26283 32 34, 671872722 24726283 32 34 618253 54 26 58 352 34
ms > Amg, ms,
Am
32

o1 — ol T

9 E 9 it :p;; +os0man:
< : <? Bemonerye

7 E e\

6 E 6 E

5 E 5 E

4 = 4 =

E N 2w N\ N O E

2 E 2 E

L) LR eeeees

D,‘OlO.DZ 0.030.04 0,650.660.67 0. ‘OBO}‘)Q D,‘OlU.bZ D,‘030.‘D4 0,650.660.67 DbB
n 13 n 13 sin 13

Combined Fit Study Stony Brook



Summary and Fi

Super-K atm. Event Samples

R. Wendell et al., Phys Rev D, 81 092004
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